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CLAIMS 



der for continuous casting of the stee 



fusing. 
[C a n 2] " 
powder foi 
being 0.8- 
[Claim 3] |i 
fundament 
content 50 
of an alkal 
aluminum 
10% in tot; 
night depo 
added by t 



irmous casting of the steel according to claim 1 characterized by TTtaO/Sr 



■mora; oxide s 0,5 - 15%, arid n content is a% or seas Furthermore, one sort In 

^ s » Cd : WnO and 8-2 03 or two so \ c nore « conia 

" " v \ v v ^ \ " \!\ v \ * VV t ' 

^ting as a main crystal in the sohditoo sac " * , , 
x i mold and fusing. 
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DETAILED DESCRIPTION 



[Detailed Description of the loves 



U ~ " ^ ^ g 

steel in the moid at the time of continuous casting, and contact to atmosphe: 
absorption of iha \ c. " wmoh exists in molten steel and surfaces on a ; 



Piece rrorn race especially in the rneawui carbon sieoi ot ihe range of 0.08 - 0.18 mass % 
1 i the speed of continuous * ^ s , - 

k h\< p evenlion of the vertical crack or ' 
to make homogeneity generate the initial coagulation husks generated in moid by carrying 

' N v v x s as molten slag by heat-receiving f\ w "\ ^ a ^ 

' v v N N w, n slag flows into the gap of mold and mw 

film, the aforementioned garaduai cooling of it becomes possible by increasing the thermal 
resistance of this slag film. 



th the formula om\ 

A; molten slag KASUPI DIN u . m-- a * a w :m ^ 
Report Vol. 36(1893; p. 98- 108 **** - 3 is indicated by by raislr 
a 0.9 lo 1 89 that the deposit of this KASUPI DIN is promoted. 



|0008] Furthermore, tc 3PR 1 -320058. A. the slag presentation which balances the crystal 
expressed with formulas, such as KASUPI DIN or (6-x) CaO 28 103 and xCaF'2 (the number 
of the arbitration of x;0-3h and 4CaO ana 2S;02 ( CaF2 : In the mold powder of the ternary 
system which makes OaO-SiOO-OaFE a fundamental component is found out. and the new 
v ^ ^ v v > , , ^ , , - v - "^ ";v>, 

s x rt? 1 

100091 Moreover. In JFM 0-216907 A ihe mold powder which deposits 30 aO. 2SI02, 

^ \ Dam a \ .0 ^ \ ,o, ^ ^ 
crystal which the thermal resistance of a slag film is increased and makes garaduai cooling 
possible 

[0010] In the feci Eg a ^w % oned above - - : dlsp w N ponent as a constituen 
of a crystal and making it contain more than 10 mass % Is needed for the pan more than 6 

[001 'I I However, when the content of F a high the erosion of the submerged nosUe under 
N N w N i < N n * v v N ^ ^ a N , N \ , n n 



- v . - o i\\ v j ^ o enough. 

[001 2 j Moreover, although She viscosity of molten slag r 



ysscosuy o! molten siag j so tend to tail lor example, to maintain the vis 
m * O x ♦ \ N \ g , , ^ 

educed In order to n ^ \ * v „ , , , 

crystal 

[Probiem(s) to be Solved by the invention! This invention makes noma 



ig me oasiciry and I- contem: or moio powder, and asms at offering the rnokJ powder for 
nuoue canting of the steel which can manufacture v - 
\ without a ves t\\- , 



problem, and to maim - s - 

^ ^ o -n early stages of coagulation. Com* 

effective an ^.nm ibe ays; a! which has the pi est ru \ c - 
* as.es with KASUPi DIN was c , . 



ous casting of the steel with which an AKERUMA night 
t a over the solidification structure n * - 

the ratio of T. Cat) content { N ss > i Si02 conten 
o 0 6 ! 4 since an AKERUMA night depose oO>cuveiy an 

" "j of the steel which makes a fundamental 
s ^ an alkali-metal oxide, and F. (2) By mass % 7 MgO content 
t of CaO and SI02 J The sum total content of * 
^ vermore, one s< m N 
s " a a ^ J - v b\a - s s ^ ^ * a \ N \ 
10% in total. Moid powder tor continuous casting of the steel with which an AKERUMA nlqbt 



an X-ray diffraction ir-ai is presented, It means being detected as biggest peak of 

oven 'dd N contend m me value which convened total calcium content in 
^ (mass %) into CaO content (mass %) ; 

N » n cc c 3 steel of this 

explained concretely below. In addition, "mass %" is mean; nereaffer >! %" 
N v s w c v ^ v , \ ^ \ ^ o nn ^ m ^ c 
dag. or a ossi piece (slab, billet;. 



fsk':///C:/Docun;en;:^:^ 



J \ o m- v. ith which an AKERUMA night (2 
crystal aii over the solidification structure, That i* 
t asking the chemical composition of moid pow( 



initial coaguiation husks, the cooling rate of coagulation husks can be equalized, and 

suiiabie as a crystal which should be deposited is that it describes below. 

I I he melting point of an AKERUMA night is aoo 1450 degrees C. is lower than th 
iiguldus-iiiie ternperafiae of the molten steel cash and :s in u temperature requirement ion 

) it of the molten slag of mold powum \ - 
AKERUMA night deposits, it is possible to make a slag «. x ^ - * 
^ \ . s between the coagulation husks v. 

* * , n *ll can be maintained. In ac - •> - \ ^ 

t a \? conventional moid powder is about 1410 

% and the cc- ^ \ / 



^ s deposited, it is possible i 
N v v its about 0.9, as for the has 

ba< >m ? slag wh oh ba ances an AKERUMA ni* 
OKt ROT mm 



i mos t 



\ rmm eeposits enechvey as a main crystal all over solidification : 

The range of more desirable basicity Is 0.8-1.2. 

■ moid powder of this invention of a publication to the above (2) It 

content 50 to 90% 9 25% ; { the sum total content of ! aO and SI 



Jiidified slag film 
AKERUMA nigh 



Jiatomaoeous earth 
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, , ~\;' ' i \ uj \h ' OvO-\ 



as T.CaO. in addition, if basicity is Within the limits of a 
s mentioned above since an AKERUMA wcia da; 
on structure, it as much \ 

it of an AKERUMA night (2 CaO-MgO and 2SI02}.. and 



ese oxic 



003 0 K,;0. etc 

a \ \ as an alkali-m » \ - , _ 

molten slag, it is because making sun- total content of these alkali-met? 



iilng point or 
2 grade depc 



-VII! occur into moik i - eg ^ \ > 

3 and Na20 is used as an aikaii-n a s a- men for an exaronie 'ft 
- elativeiy high as compared with Na2G. „ \ ^ , \ 
* - x h converted total calcium content in mold powde 

ked for k stops expressing the CaO content of parenchyma when CaF2 remains in the 
N t on, also when U20 or K20 , \ ^ , 



onreru as aia parencnyma wracn deducted the haU con 
n h from 1 CaO con 
jbout 



art m a- and ahjrwm:m 203 besides the above-mentioned component 1302 
o " " i v ^ ^ ^ a ended .with the mold a \ 

, < s effect ^ a* * * \ i\ , 
, ana aluminum 203 : Ti02 : Zr02 ami blnCP ana 8 2 03 act as tne conqeakr 



ang ;t : It is rnald powder with which an AKERUMA night deposits in the 
t :s as having described the AKERUMA meat previously, and if this moi< 
lerating of the vertical crack In the cast piece front face at the time of 
prevented like the mold powder of this invention of a publication to the 

N no t : in t c ace of this niton given in ( Is 



i'8 



mentioned above or (2), it is desirable to blend and adjust the aforementioned aluminum 
203 and the regulator of Ti02 grade so that it may enter within the limits of 1 180-1270 
degrees s because the amc u neosps or an AKERl \ night is not enoug 
the lubricity In mold comes to be spoiled when higher then 1270 degrees C when lower than 
1 180 degrees C The more desirable range of the congealing point Is 1210-1250 degrees C. 

degrees C, if it is going to make viscosity of mold powder {the molten slag; into ^ess than 0.1 
Pa-s, Na20 or F must be blended so much, and, as a result en AKE RUfvIA night may not 
fully deposit, and molten siag may beccrrie involved I tend j in by molten steel In mole. On 
the other hand, if viscosity exceeds 1 Paw, the lubricity In moid will come tc be snoiled. 
[0041] 

[Example] The various mold powder which has the presentation and physical properties 
which are shown in fa uhe mold powder of the example 

- it {desirable range M80 ' 
1180-1240 degrees C2 

cc, N wo \ o \ind. the mold powder of the exarv , \ ^ ^ ^ 

old p v a, ch a deposit of the- crystal of an Ah' ^ g , >w a ; 

nights although the crysfei deposited, and the congealing point became 1 140 degrees C or 

of tne example 8 of a comparison had much F content as 
jepos t too 

[0045] 
[Table 1] 
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^position shown In 



able 2 was targetted for the 
r of 3 10mm by part for Lorn/In 



[Table 2] 



[00430 Consequently, vvhen the moid powder of ?he examples 1-3 of this invention wes use;! 

surface quality was good. On the other hand, when the mold powder of the examples ! 3, 

[0048] Moreover, the moid powder of the example 2 of this invention and the example 6 of a 
ompanson was used, and sfer 

vtfo 3m/in casting 1 . ^ ^ ^ o^ ^ ^ or a ^ - v, - 

faoe f of 2000mm ;. and a thickness ef 230mm. 
[00501 



powder of the exa<- - 
" v ^ v ot generate but a u s ^ , ^ - \ v 

3 k1 \ s > ■ i mold powder of the example 8 of a compa ^ , * 
crack occurred. 
[0052] 

v ^ - - \ ; T he good cast piece which was excellent i su ♦ ^ \a\x\ . o 
^ " s an ht manufactured by carrying Cv v a - \ , s \ 

the viscosity of molten slag proper, without raising the b<^ >. 

N v , - easting of this invention is used 
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